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(54) PLASMA TREATMENT APPARATUS AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma treatment 
apparatus and a plasma treatment method for suppressing 
influences due to disturbances. 

SOLUTION: The plasma treatment apparatus has a plasma 
treatment apparatus 23 for performing treatment to a sample 
which is accommodated into a vacuum processing chamber, a 
sensor 24 for monitoring the amount of process that is being 
treated, a machining result estimation model 25 for estimating a 
machining result, based on monitor output from the sensor and 
the prediction expression of a preset machining result, and an 
optimum recipe calculation model 26 for calculating the 
compensation value of treatment conditions, based on the 
estimation result of the estimation model of the machining 
result, so that the machining result reaches a target value and 
controls the plasma treatment apparatus 23 based on recipes 
being generated by the optimum recipe calculation model. 
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fist. 

i^ftjS U 2/ tSffit * L u *, f * t> 4 {C»IB 

77 x-?a>ia£*tjffii-r & c t zwmt t s x^ x -79m. 
x. . sw5e«®#Jig*s*tc«-3 * ins aiemmimm* r 

[fflWtfl 3 ] l**^ 1 H 2 ©f5J*iA> 1 ©12 

s^-rsx^xvMaga. ifct^^f-A, 
[S»*9I4] St#gi3©iBi£fc:fc<,>-c. msB&fflnJtfe 

f S U >- f * jStR^ -S C 4 4 -T -5 X 7 Xv asa& 

g. Sfctii'Xf-A. 

[ IflJjcJS 5 ] li^JS 1 & c > t, M<£$ 4 ©{6jn#- 1 ©12 

i8Wfa***jSf s «£»&<■*. . s«c£«©ai®»* 
T-sx^xv^a^a. ^fca^x^A,, 

^a^*©«C£«©«5gtt**iJ: t>'ggfii£ 4 K*a 

u ^ f *u-jrr sgas u -> fcwuc-tf;!/ 4 . 
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[ sijfcjs 8 ] fii5fcjs i & t, > o swag 7 ©{sm*> i ©fa 

[ M^JM 9 ] 1 IfJjcJI 8 ©fSJtl*» 1 ©12 

io tgKfc^-c. mriaxvXvj!! : a^attX7Xvx y 9 : '> 
xaaassar * s c 4 4 -r 5 x ^ x vs^asia. 

i^a^a«. B«iaMa4'©xn-fe^«**xi?-r'5^ 

t-?X4. 

Mia*^ ^^m* fc 4 icmmmgkzmm? sxt-^x 

4. 

B?iaMa*s*©fli^ts^* <> 4 :c jjia*Sj&#g£«i4 a 
20 *<t5K*a*fl : ©*liE«*ltl(CLr«JiL'^fc:*iiiS 
■$-3X7^X4. 

HtflBifiS U U is bf£r fctK mflB X5 X -vS&aSia 

[«*si i] swssi o©E«5«:*5i»-r. mriatx 
4 4 -r s x^ x^»a*j* . 

30 [M«qi l 2 ] JiaAH^fcJDCg Ofcttttfc X? X 
v$aS£Jfc-r X^ XvjaaTS-Sr * o r . 
Ma*S*©iS'JS«©«tJ®te*te J: 4> 4 (c«ig 

U'>t'*st»-rsx7 u ^x4. 

B?ia«3iS u -> f ©satt**Wrr 5X^^X4. 

3^t4*s 0 4 «»r b tc V I/ b'* 4 {c mfffi X ^ Xv^a 
Sa**IJffl-T 4 C4«r#a»4T6X7 X-7*!iffl^i£. 

[ts#^ i 3 ] wm i «tc> L!«*^9 ©fijn^ i © 
laiSfcfc^r. ^©^gA^as^a^fr*. 

i^ffirt©Jjaife*©l^-14tcK»«:^^**!ia^4 

tttc-sc-r j: ^ tc*ijwr -5 c 4 zftmt-r i^^xv 

[»5R^ 1 4 ] M3?£ 1 0 rx^ Lft#m 1 2 (DfSJti^ 
50 {t,-r^^-r-xy<h, *mjpitfct>CD"C*0, 
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[11*115] W*3B8©sE||«:*ji»r. £tt£UBtt 
^-^©JDI»tttlt««aE*fT5 Cift< 8H5EU 

mmmte&ffiz^TfrZteiE-rzctzttWitTzy' 10 

[^WO^JIfflfciftW] 

[0 00 1 ] 
[0002] 

K7-fx7^> y^{g«, u ^ tr <h p?« n 
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3!ig*r^^t*^ D 30 

[0003] 

fflstcsm— mia&MLx ^x/\jjdx*?t 5 . 
[0004] ua>u *bfi©»«{i^i^«#air© k 
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[0 00 5] J/c, i^>y©iig-c*S'jyy7 
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[0 0 0 8 ] *^fflSrttCiR§L/cS«tt«:*!ffll*ft-r 

srrattxisiijBe*^^. gfriEtoxis^^*?^ 
<Dmjm&z *> i ccaixtt*** B*«i & 4 j: 9 

77X7»I^S2 3 SWIFT 4. 
[0 00 9 ] Sfc. K3^^rtCCJRSLfcKI4Cc^v 

una*- ^*s^^ 4> <h icmxtemzim? 

[0010] 

or, 1B«X7 1 c^^-r<S^^Xv*os^ l 
b «^^W©tfxv>;* 1 a±tetJHBLfc»fe8l 

Sfc«>©»*»*-b>1f (OES: Optical 
Emission Spectroscopy), V' 5 

(QMS: Quad rupo I e Mass Spe 
ctrometry), 4 \t Is is t'6 &cfi£o r K ^ -T x 

«)x;MDf) i^itsrr^f-^^xr 
«c*j % frldU^b'^Ox^jaiScti^ac^i^x^ 

[ 0 0 1 1 ] H 2 12. *^B^CDm 1 cDHJg^^^^a 

So M«W27-f-F'<?* ( F B ) fWI»«*jJ:Cf7-f 

[0 0 1 2 ] atCfel^T, 2 1tJ7*hyv^77^ 
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X*£^<7}ffi£rC Dfcrtical dimensio 
n) mtfo?Z> a 2 2\ZfflzZx-y?>#'&(DUisXh<D 
CDffi^ltS'J'r6CD-SEM^CDl+fl'J« k 2 31^7 
Xvxyfy^IgS (X'^t) . 2 4«7 7X7 

OES, QMSfOJUS^^p-feXi^^ 
^T^/cJ?)CD-fe>1f (J^TI n-S i t u^>*?tfo? 

£) r&& e 2b\mT&mm*:T)\,-c&*). Miei 

n-S i t u-b>^(D-t^^ai^*^l4J : ?i6^0/c 
*CD«) Zm-fcTZ. ft*J, ln-Situt>»B 

[0013] zettsaiui/fcfitiiwr^urio. ffiria 
conn^rMmuc d-se M^cogts'j«2 2(Dffi 

[00 14] 2 8tt«fflpHBU5/hra#?*ar*o. u 
> fcrtf - / < 2 9 tcttift L fc utst'CDtpfr h u > fit 

[0015] 30 tifinxissoc Dfit^atj^-r-s c d - 
sem {^m^^m^m^mrf-mmm (cr itica 

1 Dimension-Scanning: Elec 
tron Microscope)), 31 \£-€<D{&<D 

flni*s**a«rr*x-sEM (vimmmm^mmf- 

(Cross Sect ion-Scannin 
s Electron Microscope)) 
»DIIS*O8B5e«r*0, *PXt§**CDffl*-S^«y 
~hftWtfm3 ZtLX&jjTZ. ftfc. MiBCD-S 
EM 3 0Wi>'X-SEM3 1 ^£>S'JS«te. buIB^ 

[0018]H3tt. #llJ»^J»©F^x**>^« 
•^licfew, »nxs*Mi (cd{«) £i&£-r* e x 

* ^ 3 K *s i > r % ft js u ^ f {c & t is c > «ya pjffi ft u ^ 

fcf*iW?U Xr^^fcfcHT. 8^>f*i^> 

^s^j»2 3(cs^-r^. ^'s^r, x^ 

tforc»SIB©*»©««t I n-S i t u^>mCcfc 
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0^£';>y-r* o 7 tabor, h&cd^x 

mxtSXS^&^^m^r:. Buld I n - s i t u 

fcitc, S4Cc^rJ:^^gSi^v't-it»- : t^^<8iE 
U ^XL/c^iSU>'t^x^^>yAaS^S2 3(CS: 

^~r£ 0 xi^xr v 7*2 tem/o-exoy xjy&tom? 

10 [0017] £tc. m&<D£5UL. §P 9 h»C-)i^ 
SEM30*^WiX-SEM3 1 ^(DjJDXjte*<0#JS 

[0 0 1 8 ] CVX^ttfflWttlCjititf^ I n-S 

20 -K^^W»t5Ci*it*8. In-Sit 

-SEM30*5t»ttX-SEM3 1 ^OttlX*Sm<D*l 
£«00*r*JSr**ffi ( I n - S i t u-b>1f*ffll* 

^^x^cDAs^M^«i*iJr^Ccb^r^^ 0 

[00 191JWC, -fx 

7^1^12 1 HPX 
30 ThS ( Wit tf C Dffi) t£C D-SE M3F©*J5£M 2 2 CC 
JiOiHS-rS. «Su^b-|tflt^x^2 6tt, 
fflliBUfES«fi2 7<!:^l:t$5U. ^F'JV^77^Ig 

SlTSflllXM (CDv7 h*) *Jiift*>9 (|§3*Y) t 
fc" ft** V tc&m. U 5> fCC« feiff t ^ U 2x f* 

40 [0 02 0] EKtCfclvni, * h »j y^7Ylg(c 
AM) *4C»B. BARC/HLD (J5SffiS±S) 

x^^>yjHirB«cDiBK:a4j:5ccairr5. ^ 
a^i-r^u^^ -r kx > ?>^cj:^t:4D« 


[0 02 1 ]*tt. EI«CC, huIBU^^ KOCDffi*fe 

2tc7s^n^gp^if5] - -gp^>cc o ^ x im-ftnztt l 10 
xosneMso. 3i, *6©*f-i»t«i*7^ 

[0 02 2 ]il6«, #«WDF^:£**>^3a 

n&mr&. c©wc*5ivcwt. 02tc^cD-s 20 

EM30iX-SEM3L *?J:C«niX*S*3 2 ttflEfll 
Lttt». In-Si tut>t24<hJ)DIfe'Ui^f 

;U2 5#Kffiffir*WSr#s»£. c s EM3»>6 

ctO, CD-SEM, X-SEM*<D«at«{B*^fii 
L&l>«S3^*mr#. *3W*Wi6K:*ji>r«BEX 

[0 0 2 3 ] mil*. *^0K-7>fiyf>ySg© 

-s i t u -b>if2 4icRxr, *ttjajBtt«ee*« 

(Scattcromctry) TfctfcSUfctt 

u sew:, ^ttM-^^-df^BHsrsc 

[0 024] C ©*IStf§L«^ttflt£^ « 2 4 A * flit > 
r, a? h ^l/L/c^ x.^<Okfrf- v-^(DflDX 

ff*l#£#J5£U HUia»UXM^}iS- : €r'r;U2 5*HHE-T6 

<«tt«SfllH[*»jE-r*Ci*«r*4 (1315) 0 
[0 02 5] C©#tt&flB£^»2 4A* k ^o-bXl 
€r*^^r*/c«>©*J3EJg|B (Integrated 
Metrology) £ It J- > CAUSES 2 3 fC 
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[0026]H8lt In-situ^>^W^Hl 
I n - s i t u -fe>1tcr>^!l<b Lr^SI4 3 COy*^Xv^^ 

xis wosef t*«Brr ici^r**. 

[0 02 7] 7'7X7^^t«b«^'*6 

[0 02 8 J H8<D£«|K:tt, ^^Xv*5fetC*tLr» 
MMW«a^cLfcis*«^Lrc^. H©*entt, ffi 

fci^>rinxtt»#«e"C**. c ©amass©* 

[0 0 2 9 ] C*l60*S**Cfe<!:-^t>r % 

-s i tu^ytilt, 7' 7 Xv^l:^ffl-r^t 
>-*fl!t*fc**. ChHWct, fc£*K8MMEE (Vp 
p) T*WE (Vd c ) , *-5l^i-f >t:-y> 

[ 0 0 3 0 ] H 9 **JSJB»CC^A>4 K v -fx 9 ^ 

a. 

[0 03 1 ]^aWM*^*U S^icJaXJS** 
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*£. 

[003 2] mnEm^Q 2BCtt6©^£S(©? r -23: 

C ©fi^Klitc i'cDiKstWSfSrS^ffl t » 

[0 0 3 3 ] ttIIitem»Sa59 3 B. BifgB^gWJgm^ 

©«a«»«#*£jsw-s. 

[0 034] CCT, H®aiXIS*^i»E«9 4 [J, BiTsE 10 

^fiX otc^ ^swmmmg^frbt&m&vv x/n© 
ft]i*£*^^«ij-r-5 J ??IJS;r*o. ^^-^-.xk: 

^wrs. ttfc?x^rtrMr^tfc©B6-?*#*££ 

[0 03 5] SSU-^fltSKr^^G 5 BlMCTitligX 

nfctes^fr ( *a u J/ tr ) £JHH*«g|5 9 7 ecg t, 20 

tfc££C D - S EMtt£-©toX0tt©»J£«K:J:£fS» 
*S*£J±l£-f £ C £ ic <fc 9 ff5 C £#T# 
[0 03 6 ] HI OB. y a - fWlW&ZMt? 

£. fitfA«CDy-Y>t?*0. CDfBCftnifcJ:***) 
**^T. £g1§S±. C©CDy-f>«*5-r^iCiE© 

iir— stc«ten-sci*ta.ew-c*4. yr 

**rt£flS^©J^£J3^©*«&£*«cj:iJ > 7*5 Xv 30 
njxb ';©t*ae*s^r*>rii*^*s^bl/t:^< fc 
&KtoXKfi&ifl&g*b#£t;.2>. cn^c©m-ctin 

rtfcfcotfc. ^£id^©i*8K>rt£ffi©iSBS«t& 
tc. *hxfg-?>i^?>yxig©ttiiic«fc6Be.o*^ 

[003 7] fie*A>6 C 5 Ltcgtmcttls-C B rtSBS 40 
©S&PJSEft £*©>>- Kfttt*«tcJ:«). 
&I8IWT? (fc£*BO;< bCi^x^CtK) 
^i^^idCtji^xmmil^^LX. <)Ti>f<DVtt& 
££5£fb3tt£t£K:«fc9?v^;*faX©v-i>>£(i*3 

6 tt I > . JtoX v - > *VJ% $ < 4 £ a£*©*ffit? B3c 

•TJ:5K7 a - K'< s» 2t6mtbZ>\,*U7 a - * 9- 
F*0»*Jt-rc£K:«t»). 01 OTS^-Ti^Ka 7 
HBSMi • n ^ FrtSO* • B^ot^tt^Js^^-CT 1 ^- so 
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-y * MX© y *j s & i, c t w aimic & s . 

[ 0 0 3 8 ] m 1 IB. HQCcSi-rftlUS*^*** 

sst *fc»©«Ji&syprr-sB-c*£. ^ 

l{Cfcl>-C. X7f>f»Bl!Kffll»TKfi C5x 
*- ^-T-S •&>■*©•?*- S^t 1 - £EEiffig|3k:*5i,>TESi 
x-^-^ictefc^s. xf 7"4(c*ic»r. fjieto 

a©»TLfc"?x^©l)DI^K*. «iBCD-SEM 

ft^r-CMEu xf ^-5fc*sc>r. flans*?-*'* 
X««i«i»tt»fl|-9©tlMM«SC**ll»«#r(C J: *) 

flnxte**ffl5£*£jdE-rs. 

[003 9I112B, *%m<D K7-fl7 ^>^$SK 
©3 e^ffeWW^rmTHl-C*?). C©W"CB, 

l>6ft-Ct»4|6SftBff*f r ^*jWfflLfc. El 13 

B«iss u fitm* ^ni«©/t«>©«a**-riar * 

[0040] St. B«£-r5x»*>* r 14tfe©«B* 

A, B. C£L. x^^>y$|g'N.S:^T-2.U^tv^ 
^-**ia. b. c. d, e, f ©6 JSg"C*5 £"T 
4. A. B. CB. WAtfaW?H:. ^h-x 7 f>y 
», f— ftSit^ofcfcCr*^) . a, b. c. 

d, e, f B, W*«#X««. E^3. SEE. S^J. U 
RJISIil^fcfc©^*^. Xf ^lKfcl,> 

^■7^-^ (*@Tttd, e. f ) Ulf l/^tv^y 

I'tU^ (Ru n - t o -Ru n*U8P) {CjrOlij-tt 

[0 0 4 1 ] X^-^ -7-3tcfcli-C. HiHfffl^«rfflC>-C 
^f'jMbtc^^c-^-iJ^BXffl/. 7*4tc*sc> 
■C. MkMi'i'&km^iWPfii-fZ. Ml Hcfcor 
B«at^> tlt»*f s ;u©«A*«SK«J»r* S J: ^ 
U->tV"!5y-£a. b. cJC^b-C. x^^ttfiSA. 

B. Xy^mHA. C. fc^^X^^ttgeB. C©**i 

zti^tiM^x^hz^n^hZfeizuc. mm 

B. x-^ttffcA, B, C^A^JtL-. Ui/tV\-^^t- 
*a. b. c^ffl^i-raJc^^^TuW^x^f* 

/£L«t>tC*f ; Jl'©^4 ; &^b3-l±-&^ffi«:<!:- 3 fc. C©«fc 
^ tc L r <SiE 3 4i/c* t^U l» ■£ K*f 3 ti fc 

U^tV-!^ a " , b' , c' i@^U->tVN-^^ 

-^d. e. f ^©^lACjilii^ffitt^S. 

x r ^ ^ 5 tcfc t,»r . liriBx y ^ > l /c*i o r 
x**>y«H!£^rr*. 
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[ o o 4 2 ] 0 1 4 «\ i&mnjm uzsk: miR^&comm 
tc*ji»r, itfcB©$*^*»ar*»£. sr. 

«ecr4/cat)CCB««42SttiLte*s. 2SEtttLt© 

»axe*jts*^i/*sc>«c d ~ s EM^comm^ 
J: o »uxtt**«c£r s. c©iicas*wa)«:^r J: s 

o. 20) *«3fidtaxis*tc--strsj:^ecjBPttfeL< 

-trx b X&JE'&<D&» U > t* ItH ^ ( 1 ) 

<br&) o 

[0 04 4] 2ttB©^x^(^x^^>y«iaiB#tctt. 

ttjEstifcaau^trstut*^!/ ( i > @# 

fi^6*au^tf (®K^r2tfc@^*^<DL'>'t:' N 
o. 10) £igiKr£ 0 

[0 04 5 ] ^^UttiEftKlt^^ia^ec* 

L-cc^ r^iEaoftau^fitJ**^ (2) j &ctt 

/c*it^ ^<0^*ffirct**.*CcW<'Cc!b*«"C# 

^>^»ao*tf«IRiLritflBr*cife-c#*. ft 

x v c v d sareottco 7* v x-7««rb k kjgffi-r * 
[oo46] « k&w Ltcx^^c. *mmzmc xti 

hzw&v * 7- vumzmtov. gusset 

[0 04 7 ] 

S§L^J:^IB»«WiWrsci(D-C*-6^Xv«ia»E|l 
fcJ:Cf*«*ffi*ll«r* cim 

[01] *^©*li»««:*>^*K^-fxy^>yK 

so«g£^r0r&£ o 

[02] K7^xv^>y«K©^tt«ja6*^rHr* 

So 
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[03] K^x*^>y3£g(D:7 -#-F'<-y**UM: 

»ijj§r*0-c**. 

[04] ^iSu^t-|t»^f r ;i/<?)^iE^^rS0r^ 
[05] *jau^br©tt#*Si93r*Hr*^. 

[0 6] h*7>fx;f>^0ffi0m*tar* 
[0 7] K^^x->^>^«{HC[)3 6K:ffiO««:^rH 
10 [08 ] I n - S i t u-te>-9-fe>**fl|C^cftIX*S* 

flt3eijpx#jt»©ja**srHT?**. 
[09] Y?4*v*^#im<D^v*^#nw*wm 
r£0r&£ o 

[010] 7 - 7 fl(jSI*4C^J7 ^ F7 t 9 

- F*ijffli«:<fc4s^toja**^ria"c**. 
[0ii] axtt*^a«*^fisr*/cAo«Hi*Kw 
r*0r£>£ o 

[012] K^^X-vfV^B^J^CCffeCDW^t 

0T£>£ O 

20 [013] ««U^ttt»*^^«*©fc*<D«iHi*7n 

r0r#>& o 

[014] ^w^u^t'iSiR-^scoffifflojfteu^t-a 

[015] K^-Yx^^>^i6a©3 6K:fl6o««r^r 
0r*£ o 

[016] F^^x^^>^«jg(D3€>K:fft(D«*^r 
0r&£ o 

1 y'-^Xv^Sl^ 
30 1 a »)XA^f-y 

1 b 

2 -k>U- 

3 ttJjn-fe>if 

4 t^^x-* 

5 f*— 
6 

7 £jSiWJitS« 

2 1 ? * h »; 7^77 ^aii£ig 
22 CD-SEM 

40 23 77X7J.'; 

24 In-S i t ui?>1f 

24 A *tta«»tt«ee*s 

25 flnxttiWiBe*^ 

2 6 #M\,is\*jftn*?)\, 

2 7 SfflfB 

2 8 ffiflaoj*6u^b-jgf«*S 

2 9 Ixt'tflf-/* 
30 CD-SEM 

3 1 X-SEM 
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OES: Optical Emission Spectroscopy 
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